INTRODUCTION
The two approaches to modelling aggregate claims-the individual and the collective models-have been regarded as arising by considering a portfolio of policies in different ways. The individual risk model (IRM) is derived by considering the claims on individual policies and summing over all policies in the portfolio, while the collective risk model (CRM) is derived from the portfolio as a whole. This is sometimes held to be the main difference between the IRM and the CRM. In fact the IRM can be derived in exactly the same way as the CRM and can be regarded as a compound binomial distribution. This makes a unified treatment of risk models possible, simplifies the calculation of the mean and variance of the IRM, and facilitates the calculation of higher moments.
The treatment of the IRM as a compound distribution has proved useful and effective in teaching risk theory and one of the purposes of this paper is to set out an alternative approach to that given in Bowers et al.
(1) Using this approach, it becomes clearer that the distinction between the IRM and CRM is not the treatment of the policics in the portfolio (individually or collectively), as the names imply, but that in the IRM there can be at most one claim per policy, while in the CRM there is no such restriction.
In addition, the use of a compound Poisson distribution as the limit of a compound binomial distribution to approximate the IRM is clearer.
THE COMPOUND BINOMIAL DISTRIBUTION
The usual way of deriving the IRM is to consider claims on a portfolio of n policies, XI, X2, . . ., Xn where X1, . . ., Xn are assumed independent-see, for example, Bowers et al.(1) In this derivation n is the total number of policies in the portfolio and is not a random variable (the possibility of migration is excluded). Of course, some Xis will be zero when there is no claim on a policy. Xi contains two random elements: the event that a claim occurs and the size of a claim given that a claim occurs. Xi can be considered as
where if there is a claim on policy i otherwise and Bi claim size on policy i, given that there is a claim.
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The total claims on the portfolio is S where Now S has been written as a random sum since r is a random variable.
In the simplest case, in which the probability of a claim on each policy is the same, S has a compound binomial distribution. Standard moment generating function techniques can be applied. The more general situations, when the policies are heterogeneous, can be derived from this case.
MOMENT GENERATING FUNCTION OF THE COMPOUND BINOMIAL DISTRIBUTION
It is more usual to write compound distributions as
where N is a random variable. In order to preserve the usual notation of the IRM the random sum S will be written as S=B1+ . . .+Br (3.1) Suppose B1, B2, . . . are independent, identically distributed random variables, and that Bi has moment generating function MB(t). Suppose also that r, B1, B2,. . . are mutually independent and that r has MGF Mr(t). Then S = B1 +. . . + Br is a random sum and the MGF of S is Ms(t) = Mr(logMB(t)) (3. 
MOMENTS OF THE COMPOUND BINOMIAL DISTRIBUTION
The moments of the IRM can be derived by differentiating the moment generating function or the cumulant generating function of the compound binomial distribution.
Assuming that the mean and variance of Bi are µ and , and differentiating the CGF we have that Hence the expected value of total claims on a portfolio of n homogeneous policies is nqµ. Hence the variance of total claims is n(q + q(1-q)µ2). The third moment may be derived by differentiating a third time:
where Pk = E(B ).
This can be compared with the third central moment of the compound Poisson distribution.
The mean and variance are usually derived by considering individual policies, on which the mean and variance of claims are qµ and q 2 q(1-q)µ2, and summing over the portfolio. In the case of homogeneous policies this summation produces the results above, (4.2) and (4.4).
HETEROGENEOUS POLICIES
When the probability of a claim and the distribution of claim amounts on each policy are not the same, the moments of the total claims can be derived from the results in §4 for the compound binomial distribution.
Suppose there are nk policies on which the probability of a claim is qk and the MGF of the individual claim distribution is Mk(t), k = 1, . . ., K. It is well known that as n becomes large and q becomes small the binomial distribution tends to the Poisson distribution. Hence a compound Poisson distribution can be used to approximate a compound binomial distribution when the portfolio is large and the probability of a claim small. It is sometimes stated that the difference between the IRM and the CRM is that, in the former, individual policies are considered and the results are summed over the whole portfolio while, in the latter, the portfolio is considered as a whole. In fact the IRM and the CRM can both be looked at from the portfolio as a whole: the real difference is that the IRM is a compound binomial distribution and the CRM is a compound Poisson distribution.
This makes the derivation of some results concerning the IRM easier and helps with the interpretation. The compound Poisson distribution (and the compound negative binomial distribution) have an infinite sample space on the number of claims, while the sample space for the compound binomial distribution is finite. For this reason the CRM and IRM are also compared to sampling with and without replacement.
